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One of the frequent prohletns of the tnicro- 
biologist is to oldaitt tlli~root,~~ttiisttls grow 

under t,lie same cltetnid and physical contli- 
tions. .A nutn~~er of tnethotls lt:tve beett pub 
lishetl providing s:ttisfwtory mwtts to ntnin- 
t:tin :I ’ culture in continuous growth (AIottotl, 
Ann. inst. I%steur, 79, 390, 1950; Novick and 
Szilnrd, Colt1 Sprittg II;wbor Symposia Qunnt. 
niol., 16, 337, 1051; Kul~itschek, ,J. Etcteriol., 
67, 251, 1954) ant1 it hus heen the cotntnott as- 
sutnption th:lt the ttticroot~g:lttistns we physio- 
logically iclcntir:nl unclei the conditions 
descril)ecl. Evitlence in f:Lvor of this :tssutnption 
will be pul~lisltetl elsewhew. 

A1tl~ouglt the :tppurutus so far tlcscril~ed in the 
literature we suitable for spcci:llizetl probletns, 
they lack the simplicity tlcsirnhle for routine 
work in tnicrohiology. This con~tnutiicat~iot~ 
presents 2 niodific:itioti of the clietnost:tt of 
Novick and Szilartl offcritig ;t twluction in cost 
2nd ease of opetxtiott :uitl tn:titttnitiitig at the 
same time :I twson:tblc level of :iccur:icy. 

Figure 1 shows the cotnplete ;q~p:itxtus with 
the esceptiott of the air supply ilII(l the consfxttt 
telllpeI~iltUIZ bath which :trc st~ttntl:d equipment 
in any labotdory. The :q>p:tr:itus is rattle of 
three pieces connected with g1ilSS joints and 
held together by springs.* Etclt part is auto- 
davecl separately 2nd then, after the tnediutn 
in the Erlentneyer flasks has equililxdetl with 
:‘oorn tenipetxture, the nppntatus is assembled 
upside down, inverted ;utcl suspended frotn a 

1 Supported in part by :I grant-in-aid from t,he 
.Imerican Cancer Society upon rccommetidnt.ion 
of the Committee on Growth of the NatZional 
IXcsenrch Council. Suggestions from Dr. 11. IX, 
Parks on the construction of the apparatus are 
@+atefuHy ackt~owletlgccl. 

2 The complete appatxtus may IA! obtained from 
the I&way Ghss I3lowitlg Co., Oregon, Wisconsin. 

ring; St:lIltl over the COtlStilllt tClIl~J~l’itt~~1’~ IxLtlt 
so :a to Ii:bve the culture s~il~~nc~~gccI ~w~~tldetcly. 
‘&! Illethd iS hISefl 011 h t]di\w!- Of Il~ltI+m~ 

solution at R constattt tatc into ;t c*oitst:int 
vollttne of culture. Tl~e ttttt,t*iellt solutiotl wtt- 
tAtillS limiting :tniouttts of ati c.w!tlti:ll Irlcktl~o- 
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lite. In our c:tse the regular flow of ttutricnt is 
diieveti by the constant level in tlic tnitltlle 
receptacle tnnint:tinetl ljy the content of tlic l-L 
I~~rlentneyer flask. The flow mte C;II~ Ix regu- 
I:ttecl by tncnns of the stopcock which IMS :I fittc 
grocve at each end of the plug to pbitit fine 
a(ljusttnettt. Teflon stopcocks can I)e :ilstr usctl 
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u-l~en gre:kse is ‘to be avoided (spwe for espan- 
siou during :~utoc~laving must he left hwnuse 
Teflon 11:~~ n tlifferent trem~w:lture cocfhicnt 
frotn glnss). The nir esrnpe in the growth tubes 
sewes :dso ns a11 inoculntion port. Chsiug the 
air escape cnuscs a rise in nil* pressure, foiring 
the content of the growth tuhc tllrwgh the 
siphon out,let. Incre:lse in :~tmosplieik pressure 
does not :\ffwt t,he appnixtus. I)erre:lses in 
atmospheric pressure when opernting :tt low 
flow rates 8t.e :~ccominotl:ited by the Iwge 
surface :irea of the middle comp:uhent. Ex- 
t reme tlect-eases in :itmosptierir pressure wmltl 
cause the nutrient to overflow wouhd the nil 
escape wllicli cnn then be sterilized by :i flame. 
The piwe of ghss w)o! on top of the stopcock 
preveuts solitl p:irticles from c&lotting the feed- 
ing tube, Ijut it is atlvis,zble to filter the nutrieilt 
solution prior to sterilixntion. 

The :tpp:wtus as described here has been 
used in this I;horntoq~ for :L period of 5 months 
with flow rates rnnging from 0.T to 15 ml pel 
hour. It’ifteen tleterminntions of the time neces- 
sary to deliver 2 ml gave an average of 34.3 
min xitll :L st:md:wd clevi:l.tion of 1.2 min and r?. 
spred from 33.5 to 35.0 min using 3.5 ml pei 
III. flow rate. The average flow rate during an 
Way period w:\s 1.08 ml/h with n sprertd of 
1.8 to 2.2 nil/h with :L standard deviation of 
0.23 ml/h 

For routine work it is advisable nrlt to use 
selective media and to start :I freslt culture 
every 10 days if selection of mutants is to be 
:~voided. 111 our Inbolxtory, using Ewherichia 
coli with genetic mnrkers. we have not detected 
selection over periods ranging from 10 to 20 
days using an average generation the of 5 
tloul~s. 


